A homologous sequence between H+-ATPase (F0F1) and cation-transporting ATPases. Thr-285----Asp replacement in the beta subunit of Escherichia coli F1 changes its catalytic properties.
A sequence of 10 amino acids (I-C-S-D-K-T-G-T-L-T) of ion motive ATPases such as Na+/K+-ATPase is similar to the sequence of the beta subunit of H+-ATPases, including that of Escherichia coli (I-T-S-T-K-T-G-S-I-T) (residues 282-291). The Asp (D) residue phosphorylated in ion motive ATPase corresponds to Thr (T) of the beta subunit. This substitution may be reasonable because there is no phosphoenzyme intermediate in the catalytic cycle of F1-ATPase. We replaced Thr-285 of the beta subunit by an Asp residue by in vitro mutagenesis and reconstituted the alpha beta gamma complex from the mutant (or wild-type) beta and wild-type alpha and gamma subunits. The uni- and multisite ATPase activities of the alpha beta gamma complex with mutant beta subunits were about 20 and 30% of those with the wild-type subunit. The rate of ATP binding (k1) of the mutant complex under uni-site conditions was about 10-fold less than that of the wild-type complex. These results suggest that Thr-285, or the region in its vicinity, is essential for normal catalysis of the H+-ATPase. The mutant complex could not form a phosphoenzyme under the conditions where the H+/K+-ATPase is phosphorylated, suggesting that another residue(s) may also be involved in formation of the intermediate in ion motive ATPase. The wild-type alpha beta gamma complex had slightly different kinetic properties from the wild-type F1, possibly because it did not contain the epsilon subunit.